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(57)[ABSTRACT OF THE DISCLOSURE] 



I] [SUBJECT OF THE INVENTION] 

%£MWM?Mawi £ fcfi § Wl%£ While enabling it to check position after parking 

Mffilfemlz&M&O&Wt&VfeW a car before parking guidance start or automatic 

"TiiU*li--5 1 1 hiz, %£&$lW parking start, it enables it to alter parking 

^faM-OftLxlLK^lE nJfg t -f position into positions as desired. 

5 0 



mm*, ten m m^^rm-r 
aTOia^ 



[PROBLEM TO BE SOLVED] 

In parking schedule position on perimeter 
environmental image of vehicles, image of 
vehicles after the guidance completion or the 
automatic parking completion is superimposed. 
Situation of vehicles after parking a car by this, 
before starting parking guidance or automatic 
parking can be checked, and parking position 
can be altered into positions of parking within 
the range as desired. 



I® 5] 




2/16/2004 



[CLAIMS] 

3/60 



(C) DERWENT 



JP11-208420-A 



THOFViSOM 



DERWENT 



[»*5U [CLAIM 1] 

^^<DMWW^&Wl&1t %>Wl Photographing means which photographs 

j&^fkk* perimeter environment of vehicles, display 

fuf2J^B^^i®^£^^1-5^ means to display said perimeter environmental 

tf^Wl t ^ image, parking pathway setting means to set up 

^EM^^&W b^ZiZ ~C<£>££S& pathway to parking schedule position and there, 

%Wife^ %^MML$sWLfe^$k movement amount detection means to detect 

t x movement amount of vehicles, guidance means 

MWi<D&W}ik&&ttiirZ)&W}1k to derive vehicles to said parking schedule 

tiktii^gkb^ position along said pathway based on said 

BufE^tbiMttSflt^S^l^TSu movement amount detected value 

tZ&&fcfe^Xmti&M^fe$L In parking guidance system equipped with 

iSt^SSr^t^iift these, said display means superimpose image 

t &1M£tc&MW$^$&\B:fc$5\, > > of vehicles after the guidance completion in said 

t\ parking schedule position on said perimeter 

1iui5^;^¥J&{is ntifiLffl WMtn* environmental image. 

Wi!k±<DmtZ&MJ''£$LWiteWI Parking guidance system characterized by the 

^ife7&©*ffi©lHfcS:1fcM above-mentioned, 
^-f 3 r t 

ltmm2] [CLAIM 2] 

It^^ 1 (Cf2ic^>&^^^^ In parking guidance system of Claim 1, it has 

fKc&V^T, position alteration means to alter said parking 

fuf2^^^^i^$:^IEi"5^ schedule position, said display means move 

fi^tlL^J^Sr'fiffl image of vehicles after the guidance completion 

iuf5^7F¥JS:{±> fufSfitgi^JiL according to alteration of parking schedule 

^N£fc X 5l£^i^®uM<^3£]il position by said position alteration means. 

ZXWM1&7WlV>MM<DW. Parking guidance system characterized by the 

@L&&W)-fZ> - t %W$k h1rZ> above-mentioned. 

[IMI3] [CLAIM 3] 

ff^^S2 (cfSicOS^^^^ In parking guidance system of Claim 2, said 

^}cioV^T x parking pathway setting means re-set up 
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mftE&B&WLfe¥8Ltts iulE pathway to parking schedule position after 

(£S£M¥S£«fc alteration by said position alteration means. 

M^fe#LW&X*<D%k$&£WWLfe Parking guidance system characterized by the 

1-5 n k ZftWlk ■rsfiWt* above-mentioned. 

[flt*$4] [CLAIM 4] 

ff^^Il fCf£4Sc<7>I£3i!i^;g In parking guidance system of Claim 1, when 

{KcjoV^T^ vehicles are moved by passenger before 

^MW^&fMa't Zmfc^z^iz starting parking guidance, said parking pathway 

J; tyMfflffi&Wl&titcWt&i^ setting means do not alter said pathway, but 

SijfSS^^SSlx^^SfiSufBS said display means move image of vehicles 

ESSr^KiH* , ffjfa^^^J^i after the guidance completion on said perimeter 

MP\<D&W}MfcJfcZXwitZM$§ environmental image according to movement 

W&L±<Dffi*U&T& ©*W amount of vehicles. 

(DM&$:&W}'tZ> - k &W$ik Parking guidance system characterized by the 

ir Z> ut 0 above-mentioned. 

[ft^5l [CLAIMS] 

ft 1 ~ 4 ©l^T tifrCD^ In parking guidance system as described in any 

(cf2ic(Da^:^#g^{c joV^ one of Claim 1-4, said display means display 

T\ image of vehicles after the guidance completion 

tuta^^^Sfi. ^M<D YT<D which considered the amount of opening and 

MBB^Sr^Jt LfcRtHTftO closing of door of vehicles. 

:W^£>jlHfe£:S^i'5 r. <h Parking guidance system characterized by the 

WLk~t& fi 0 above-mentioned. 

[MM 6] [CLAIM 6] 

ff^^ 1 — 4 £>V>-f tifixDiK In parking guidance system as described in any 

{£lE4fe©ft^l£^iSefite: joV^ one of Claim 1-4, said display means display 

parking suitableness judgment line for judging 

jiijfH^Tj^JS:^ ^'JS^^F^ whether parallel-parking space can be parked. 

ffi&MvIlfefr&fr&yiffl-tZIZ Parking guidance system characterized by the 

£><D%£^:vji§¥\l$T J 4 ^Z^Tf; above-mentioned. 

-t 3 r t k i-s^mmm 
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[ft^7j [CLAIM 7] 

^McoMMMM^Wi^f^WL Photographing means which photographs 

&^gkb^ perimeter environment of vehicles, display 

fiiif£J5H^^®^£^;^-f 5^ means to display said perimeter environmental 

tf^Wl t \ image, parking pathway setting means to set up 

iuf5iiIH^^®^(cS<3v^T^ pathway to parking schedule position and there 

M^fe&Wt : £^&X(D%&$&%; based on said perimeter environmental image, 

Wtfei~Z>&M&$&WLfe^tkb, movement amount detection means to detect 

^M?)^1^4^^ffi"t~S^itdit movement amount of vehicles, steering control 

%ktti^%kt, means to control steering of vehicles, 

^n<D^^M'$ir&%faW® braking-and-driving control means to control 

^Jic^x actuation and braking of vehicles, parking 

M\ft\<D%£W}io £UMW)%:M'l$~t control means to move vehicles to said parking 

&MMW}\$\'$^%kb , schedule position along said parking pathway 

mt^^M^^^tmtiMBW} based on said movement amount detected 

rfrJIS^fcMJ; <9 , iijfE#Si4^ value by said steering control means and said 

tBIC {^S^V^"Ciuf2S^^SS&(C braking-and-driving control means 

fmoXmti^M^.^^LM^XM In automatic parking apparatus equipped with 

M£^tW~6l£^rt!y^^^<t £ these, said display means superimpose image 

tfmK-tc&W}%£M^\M:litio\s^Xs of vehicles after the automatic parking 

iirjfE^Tj^fHi. mfiMfSMM completion in said parking schedule position on 

M&±(DmtZ^Ml*fe{±LWiiz § said perimeter environmental image. 

Wi%ZM1feT&<D^W}<Dmi!lL%:M Automatic parking apparatus characterized by 

fi^-f 5 - t %W®L 1 1r% g the above-mentioned. 

[ft*^8l [CLAIM 8] 

If^^S7(cfSic^gil!3S^^ In automatic parking apparatus of Claim 7, it 

^{cjoV^f^ has position . alteration . means to alter said_ 

mtZ&M^fe$LW&&lE-tZ>4±L parking schedule position, said display means 

WMlE^&t&ilmZ-. move image of vehicles after the automatic 

fuf2^^3M£f2. BufS^E^H parking completion according to alteration of 

5§£^i^^iff^?£]lL parking schedule position by said position 

[:^CtaftS$IITf^S alteration means. 

<DW$L%:&W}'t Z> - t &4feWLb Parking guidance system characterized by the 
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-f~ &%£MWIW!£viLo above-mentioned. 

(flf&@9] [CLAIM 9] 

ffjfcil 8 iz |Eic<£> § In automatic parking apparatus of Claim 8, said 

iIJci&^T, parking pathway setting means re-set up 

HufHIi^IS&lxAiE^JHi^ iufS pathway to parking schedule position after 

{iiM^lE^WLkzk ~&WSM<D&. alteration by said position alteration means. 

M-^1£&W.%^<nW&'&'ftWL% Automatic parking apparatus characterized by 

i-ZZt t -f 5 S IMfcg the above-mentioned. 



imtmi o] 



[CLAIM 10] 

In automatic parking apparatus of Claim 7, 
when vehicles are moved by passenger before 
starting automatic parking, said parking 
pathway setting means do not alter said 
pathway, but said display means move image of 
vehicles after the automatic parking completion 
on perimeter environmental image according to 
movement amount of vehicles. 
Automatic parking apparatus characterized by 
the above-mentioned. 



[n&B. 1 1 ] [CLAIM 11] 

ft Jfc^S 7 ~ 1 0 (D\^~ffit^<D In automatic parking apparatus as described in 

^£SE$ttf>SIMft<:^gte:*5l , » any one of Claim 7-10, said display means 

"C\ display image of vehicles after the automatic 

BufB^Tj^ftKi^ :$iS](7) YT(D parking completion which considered the 

^^5>?r#EUfcgi)jS$:^-T amount of opening and closing of door of 

/&<D$.m<Dm&&%:7Fi- & Z. t vehicles. 

&W$tt-t~Z> UW^M^Wo Automatic parking apparatus characterized by 

the above-mentioned. 

[ift#£ 1 2 ] [CLAIM 12] 

ffjjfS 7 ~ 1 0 <D\f^-ftifr<D In automatic parking apparatus as described in 

^}CfE^coSi!ia^i^g{-ioV^ any one of Claim 7-10, said display means 
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T\ display parking suitableness judgment line for 

HUf2^^^^(i x %ffli%£M?£[?£\ judging whether parallel-parking space can be 

tf&*nm*&1b>&mfri-&1t parked. 

^(D^M^^^^y^ "y&3k7F Automatic parking apparatus characterized by 

t5wi t -fZ> g Wi&M the above-mentioned. 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[000 1] [0001] 

llffltoWrtrZfflS&m [TECHNICAL FIELD OF THE INVENTION] 

%£M&\M.t.X'MM$: This invention relates to automatic parking 

£Xf%& apparatus to which vehicles are automatically 

MWM.'^.X'^M^c^WithK^'Wi moved to parking guidance system which 

^WiWEM^MKWt 5o derives vehicles to parking position, and parking 

position. 

[000 2] [0002] 

[ffefe©ft«£"t©|lS«/£] [PRIOR ART AND PROBLEM] 

■fe^f-— (C<fc <9<lp|£>&gi:!S£ Position and parking position of vehicles are 

^SitSr^^L, ^.JkKM$£$L pinpointed by sensor, parking guidance system 

\^&^^LX%tM#LxlL£X'^M which commands operation to passenger and 

'kWM^i' &&MMMWktf$$b derives vehicles to parking position is known 

ftX^Z (Mx-tZ. *5fBB¥9- (for example, see 

3 5 1 8 4 #4MMMR). Unexamined-Japanese-Patent No. 9-35184). 

[000 3] [0003] 

LfrLteffib* JcMLfc^^<D However, in conventional parking guidance 

fk^ff ^L^ft"?^ {c system mentioned above, sensor performs 

=k 9 &M#[M?>%f'fe%ft X^ pinpointing of parking position. 

&<DX\ JMfjfflrt'C^&^-frL Therefore, it is parking within the range, and 

fcv>S^fe^*LfcV^#* when it right-justifies, or when it left-justifies, 
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if. S*ffiHrt©tt^©fi:fi{c there is problem that a car cannot be parked at 

<5 z.kt*T?i*te^b\t*o positions of parking within the range as desired. 

[00041 [0004] 

^WSWfl) S #j{±. Objective of the invention is to enable it to alter 

m^tclt&W}%£^fflbnmfc%£M parking position into positions as desired while 

^Ofi:gS:flfeS"5Tffi{ci"5 1 1 enabling it to check position after parking a car 

t>fc* !£<$^&f£^<Z>^fifc before parking guidance start or automatic 

^%*Smt1rZ) r t fcS>5 0 parking start. 

[000 5] [0005] 

[WkMZMfc-r [MEANS TO SOLVE THE PROBLEM] 

( 1 ) ft^S 1 <D%W\±, M (1) Invention of Claim 1 is a photographing 
Wi^MWMM^rWt^^^M^^ means which photographs perimeter 
gkb, MWM^M^i^^i^'f'^) environment of vehicles, display means to 
^kTF^Wt t , ^M^^iitW: t -t display perimeter environmental image, parking 
^£^<D$Sj&£i&^i~&l£:i:S schedule position and parking pathway setting 
S§I££2¥$ti> MWi^^WjM^ means to set up pathway to there, movement 
tfefcH"t"5^1fcfitfctB¥Iti:* ^ amount detection means to detect movement 
Wilk&ttii&cM^^X&L&JtZfe amount of vehicles, guidance means to derive 
^X^lM^^^lM^XMM^W vehicles to parking schedule position along 
^-f %W^^&k &tf®7Ltz.%$M pathway based on movement amount detected 
PSICMSn, value 

fi* MMMt&M$L±<D%ZM^fe It is applied to parking guidance system 

^LW\^M^T^<D^M<DM^L equipped with these, display means 

£Si^7F"f~£o superimpose image of vehicles after the 

(2) ft 3}c*g 2 (D^Mit^ i£ guidance completion in parking schedule 
^^^&iS£lO!^3^fLf£S position on perimeter environmental image. 
#J*£if ;t.^^¥l*t-ckoT, (2) Invention of Claim 2 is equipped with 
&fi^5L^SlCJ:5tt*^^& position alteration means to alter parking 
g<Dg£5L{Cf£ Ctii^Tf schedule position, and moved image of vehicles 
MP\(DM&%:&W)'i~Z> X o \z L after the guidance completion by display means 
tch<DXh&o according to alteration of parking schedule 

( 3 ) H*® 3 (Dftfflti^ S position by position alteration means. 
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<feKSS^® fc <tot> f£fi (3) Invention of Claim 3 re-set up pathway to 

&?i¥fkiz&&WE&<0&M z f' parking schedule position after alteration by 

fe&W^X*<DMi$&$:ft^'nEirZ) position alteration means by parking pathway 

<£ o lZl,tci><DX*foZ> 0 setting means. 

( 4 ) If^Jg 4 <£>^ K fi, St (4) When vehicles were moved by passenger 
MW^&ffitfe't' 5i&K:SJifc«fc before invention of Claim 4 started parking 
19 ^[^^^Kj$tt/c^^fi N ft guidance, parking pathway setting means do 
*llftfa:£¥Sfi&&££:SE* not alter pathway, but moved image of vehicles 
i\ ^7F¥^}£cfc ot$Md after the guidance completion on perimeter 
®)i(cj^CTjiH^^®^±(7) environmental image according to movement 
W^%&T&<D^.Wi<DW&$:&W) amount of vehicles by display means. 

"f 5 J: 9 Lfc^ £ 0 (5) Invention of Claim 5 displayed image of 

(5) flt^lS O^f^fi, ^ vehicles after the guidance completion which 
^¥Stio"C, ^M^> K7© considered the amount of opening and closing 
Hf]|rI5>£r#A L-tcW^%&T1£<D of door of vehicles by display means. 
^M<D®^£r^r^5c£ 9 f^L (6) Invention of Claim 6 displayed parking 
tch<DXfoZ> Q suitableness judgment line for judging whether 

( 6 ) ff 6 £>^J£U3\ i£ parallel-parking space can be parked by display 
/Tfttciot, mm^M^m means. 

iSWprtB^^SrWfSfc (7) Invention of Claim 7, photographing 

fcOJK^WS^JSr^^ ^S:^;^ means which photographs perimeter 

"t~<5 J: 9 (cLfc <5 0 environment of vehicles, display means to 

( 7 ) ff 7 ©^WMl^ ^1 display perimeter environmental image, parking 

M©J5B!SI#£fi<fe^5Jtife¥ pathway setting means to set up pathway to 

WLk* MWM^M^^^^-t^ parking schedule position and there based on 

MffllatnMj&izgs perimeter environmental image, movement 

^^X^M^feftLWit^ w^T? amount detection means to detect movement 

<D%^&Wt1£1r &&M^^WLlti amount of vehicles, steering control means to 

^gkb^ ^MO&Wlik&ltkftir control steering of vehicles, braking-and-driving 

53£fiS&tti¥S£. MM<Dffl* control means to control actuation and braking 

tk&ffl@HrZ>&lfcftffl¥&ib* of vehicles, parking control means to move 

Mffi<DffiWi&£X$1$\Wi%:fflffl'i m vehicles to parking schedule position along 

5 ffl&Shfflffl^&t t % S#£f&J$P parking pathway by steering control means and 

¥Stft!)ffii!iS!lfll¥S{Cct 9, braking-and-driving control means based on 

&W}Afetti{&lZ&'3\/^X%£M%k movement amount detected value 

if&iC?&oTS$f ^{iU XM It is applied to automatic parking apparatus 
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M&&W}-f %&Mffl'$i^&Lb$: equipped with these, display means 

M ^tc&Wi&^^fM.fcMHi £ superimpose image of vehicles after the 

^H^^H^l automatic parking completion in parking 

±<D&M^fe&\SLlz&W}%£M1fe schedule position on perimeter environmental 

TftO^WOKfcM***-* image. 

<5 0 (8) Invention of Claim 8 is equipped with 

(8) ft 2}c*g 8 <D$£$Mli^ S position alteration means to alter parking 
^^^^M^r^M^S^S^M schedule position, and moved image of vehicles 
¥^ Sri ^. s S t ± o t , after the automatic parking completion by 
filtlfStj: Stfci^jE^L display means according to alteration of parking 
fitf>3£3LU:j£ DT g ItigE^^lT schedule position by position alteration means. 
&©<:ffi©W{fe£r#tM"5 J: 5 (9) Invention of Claim 9 re-set up pathway to 

Lfct><7)"Cfo5o parking schedule position after alteration by 

(9) It^^l9(7)^^(i x It position alteration means by parking pathway 
l®t^Sl:ioT, setting means. 

gEWSlc cfc S^IftcS^f (10) When vehicles are moved by passenger 

AE^lilk ^©Ill&^St^A^'iS before automatic parking apparatus of Claim 10 

i o ItC Ltch<DX*foZ> 0 started automatic parking, parking pathway 

(10) 1 0©S WiWL setting means do not alter pathway, according 
<3£fifi3\ &W}%£M$:?Mn~tZ> to movement amount of vehicles, image of 
ffjfd^jMcicfc 9 MMti*&W)£ti vehicles after the automatic parking completion 
tcW&ii.* §£^ll8§ixAEi¥Ste on perimeter environmental image was moved 
£&S:£:£lH\ by display means. 

oT^M(7)^i!)4{cj^C-r^ffl (11) Invention of Claim 11 displayed image of 

SJ»lHfe±tf> § WiWcMfeT%k<D vehicles after the automatic parking completion 

MMtDM&fc&W}^ 5 <k picL which considered the amount of opening and 

fc i> (D X fc> & 0 closing of door of vehicles by display means. 

(11) MM 1 1 (12) Invention of Claim 12 displayed parking 
^TF^HtGvicfc ot , ^M^> KT suitableness judgment line for judging whether 
(Dfflffljfr&^A Ltc g Sb^^^l parallel-parking space can be parked by display 
7i©$M©BtSr^t5 cfc means. 

(12) Mf*4l 2©*W»±, 
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[0 0 0 61 [0006] 

imW<D$)%z} [ADVANTAGE OF THE INVENTION] 

(1) ff^^l io X iHf^*! (1) Since image of vehicles after the 

7 <7)^^{Ccfcix£f. M^&W&M guidance completion or the automatic parking 
^±O^^^^^Lgtc^^^T completion was superimposed in parking 
^k^tc\iUWl^MMT%<D^M schedule position on perimeter environmental 
#)®^£]i:ic^7Fi~<5 i o \Z. L image according to invention of Claim 1 and 7, 
tc<DX\ &iMW^*£tct'i&W}%£ situation of vehicles after parking a car, before 
^£fHI#rf &m\z^^k<DM\$ starting parking guidance or automatic parking 
©ttR Sr. b&X% can be checked. 

<5 0 (2) Since position alteration means alter 

( 2 ) ft 2 to i T^ff^^S parking schedule position provide and image of 

8 (T^f^HcJiix^ Hfc^^^B; vehicles after the guidance completion or the 
W&^1E^&&WM1E^&&Wl automatic parking completion made move 
H\ ItWMlE^gkfc X&gtMJ' according to alteration of parking schedule 
^^^^^^(CJSCT^^^T position by position alteration means according 
&1ztc\i&W}%£&%&T&<DMW) to invention of Claim 2 and 8, parking position 
(OM^^^Wi^^ J: 9 fr Ltc(D can alter upwards on perimeter environmental 
~C\ j^S!^^HH±^i£^(S:fS screen, and situation of vehicles after parking 
£3£3li~5 r t ifiXi* & schedule position alteration can check. 
^^^fe&W&lE&<D^M<Dtyt (3) Since pathway to parking schedule 
ffi£l$M~t ; 5> r t fcXi* <5 0 position after alteration was re-set up according 

( 3 ) IS^3S3 ioctt/ft^JS to invention of Claim 3 and 9, vehicles can be 

9 (D$£VMiz.£fa&, l£M.'&(D%t reliably derived or moved to parking schedule 

X(D&&£ftmfe position after alteration. 

5 fcVfc<DX\ l£lgM<D (4) Since image of vehicles after the 

gE^^^^gfCffilllfc^j^^:^ guidance completion . . on ..perimeter 

tcfe&Wi&^Z) r t ti*X% environmental image or the automatic parking 

<5 0 completion was moved according to movement 

(4) ff^3g4^o ctt^ft^^ amount of vehicles according to invention of 
1 Q(D$£$]1tZj:tHt, ^Wi<D& Claim 4 and 10, before guidance start or 
W)1kfcJt-CXMWM&W$t±-<D automatic parking start, looking at image of 
W^feT&lZtcfe&WiBZ^IfeT vehicles after parking superimposed on 
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&(DMM(OWi£$:&W}i~ & o perimeter environmental image, vehicles itself 

{c L^KDTr, W^TMnm^tcfe can be moved and parking position can be 

gft^TO^Ifjfc, OTStit® altered. 

^L±.\^^^M7^^i^tzMM%(D Moreover, recalculation of pathway to parking 

$S^H§^rE^^ f>$SS ft: schedule position accompanying alteration of 

£r#iJj LTl£^^fi£l£lii~'5 parking position becomes unnecessary in this 

r kfcX*%& 0 ^tcZ(DW}&li, case. 

^M^M<D^^\zt k& (5) Since image of vehicles after the 

^fe#LW^X*<D&$&(D&tt%fc guidance completion which considered the 

^^^So amount of opening and closing of door of 

(5) ff^^S&ilHi^^ vehicles, or automatic parking was displayed 
1 1 <£>^|PJjM cfcftfi* K according to invention of Claim 5 and 11, even 
TOfflfflft$:%jj£>LtcW*£feT when parking a car at narrow parking space, 
&&tcli&f&W&&<D$EM<DM parking position which passenger tends to get 
^£rl^7jH~<5 ck 9 f£ Lfc<7>"£\ on and off can be set up. 
^IM^^*^— *{£l£$ii~<5^§ (6) Since parking suitableness judgment line 
^tt, ^M/0 5 ^P^L J ^i~V^|£ for judging whether parallel-parking space by 
<H&fi£rKAETi~5 ^ t parking guidance or automatic parking can be 
So parked was displayed according to invention of 

(6) H#^6:i8«fc'CJWtS Claim 6 and 12, even when stop vehicles exist 
1 2 (D$&VR\Z cfcixHu in perimeter, it can be recognized whether a car 
* fcfi 3 »a*fc ck 5«?iJK<: can be parked. 

[0 0 0 7] [0007] 

[5g^©HJfe©^ffi] [EMBODIMENT OF THE INVENTION] 

^Mf^51fe8fef^S:fi^U"Cfi^ One Embodiment of parking guidance system 

fit$tfS^i^f?)S$i which commands operation to passenger and 

M$&W<&—Wfc<OT&M%WR1r derives vehicles to parking position is 

So demonstrated. 
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[0 0 0 81 [0008] 

El 1 fi— ^M<D1&M(DMj& l $:7jk FIG 1 is figure showing composition of one 

1rmx*foZ>o t(D^m^W Embodiment. 

fi, ^.\$}(DMjj t tikjjfc^ti^ This parking guidance system is each equipped 

ti% ^ y 1 ^ 2 x.^ MJy t with cameras 1 and 2 side and behind vehicles, 

^^tD^WhW^^WL^ct^o & and photographs perimeter environment of side 

jb\ *^7l, 2 tt-tn-Ptt® and back. 

^'O^^^f^^hftiJic^LTSii; In addition, as for cameras 1 and 2, each 

(Cf&tL^ft&o x^f^^W 3 centerline is perpendicularly installed to 

fix % * 7 1 > 2 "CflMfe £ tbfc vehicles outer side. 

IISSS:^77^y^3>'h Display 3 processes perimeter environment 

p — y — 4(cJ: ^^tSLTj^ffi photographed with cameras 1 and 2 by graphic 

^^Lltft^r^^^So Sffrft-fe controller 4, and displays perimeter 

>"tf— 5 li^fT y >t?<D$kfc environmental image. 

ft ^^tH't^o Ssffc*^ v^Wl Steering angle sensor 5 detects operation angle 

6f±, ^MmMomh^^-t of steering. 

%>tc$><Dffltf&X'( WcM Operation switches 6 are equipped with start 

J*fei±LWt&^lEi~&tci&<DMM switch for commanding start of parking 

oj^if^fitv^o fHft guidance, adjustment knob for altering parking 

i!7lt &ffl&f$rfii<D$Mlz. schedule position, etc. 

§ W]#)fcf¥± $ tfe Braking device 7 is apparatus which makes 

5 o £^$§[Hl5i? 8 4o i position suspend vehicles automatically. 

Ififc&ttmte-fe^iJ-— 9fi. ;fr Right rear ring rotation sensor 8 and left rear 

&1foio&Tf&&1l6i<Dl*lfeM\zj& ring rotation sensor 9 output pulse signal 

CT^/l^f§^£tib;^§ 0 according to rotating quantity of right rear ring 

tit><Ds</\'Xi$^r$:Jj$yhi m and left rear ring. 

<5 w £: M<fco~C\ MWiO&Wilt By counting these pulse signals, movement 

3o cktFte[Hl4£^tfj"t*'5 n t ifi amount and the amount of revolution of vehicles 

J "C# So *»^e 1 O.ti-e^ * . can be detected. 

p r3^t: 0 ^. — ^ — ^^coj^sgp Calculating unit 10 comprises microcomputer 

■Sp^&^fiJccStLx *^7l, 2 % and its peripheral part, sets up parking position 

W&fa^y^-— 5 , Wfe7-4 y based on signal from cameras 1 and 2, steering 

fig 6. *(6HHE-fe^— 8 f angle sensor 5, operation switches 6, and 

9 *^t>©ft^(cS<5v>T, wheel rotation sensors 8 and 9, and calculates 

tefiSr^3£L"Cfi^l{ifi*"C© pathway to parking position, while displaying 
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£1S§§:^SL % "f^i^-fv^ 3 situation of vehicles after parking a car at 

\z£&%<n%M<O^Xk%WFt display 3, braking device 7 performs stop 

Ztthl^ f&lftgS 7 {::«£!> control of vehicles. 

[0 0 0 9] [0009] 

— ^L&Ati$%*&— - Putting-a-car-into-a-garage guidance - 

^%M<D^%(D^M^M First, putting-a-car-into-a-garage guidance by 

3£fite: ct ^^SAtUPIMcol^ parking guidance system of one Embodiment is 

xm%*tZ>o -©KTO^it demonstrated. 

fit, ifgfl O^i^y This parking guidance system stores default 

(CIS 2 Mtj^ J: 5 &^^A;ft$£ value of putting-a-car-into-a-garage pathway as 

^(Dfy^t/U hfit^rfeti LTV^ shown in FIG. 2 in built-in memory of calculating 

5 0 ±i£LfcJ:5^ unit 10. 

9 1 fi-ttf^'frOc jJS^ffitfMBj As above-mentioned, side camera 1 is installed 

\zM LTSH[(^^ 6 i 5 MtSifi so that the core Oc may become perpendicular 

$*ITV^5 0 ZL<DM&.AtiB& to vehicles outer side. 

fe s ^MWMT^bn^viMjoj} ^ This putting-a-car-into-a-garage pathway is 

9 1 <D$*foOc &W8£ffe71k<D pathway whose core Oc of side camera 1 at the 

HKjtt^frC— 5rf"5 J: 5 time of vehicles guidance start aligns focusing 

S§~C fc<5 0 <^AtiNM£fciu n on rear axle after the guidance completion. 

<DffiM$Mb$MA*b V % o At the time of putting a car into a garage, it once 

iib, JfcJcfr^/i'fetfeLfc** retreats from this guidance starting position, 

ftffilL. £ ^{Cfc:7/i/$5$fc Lfc next, it moves forward, with right full steering 

£*&ilb"CK:£# OWH^jx carried out, furthermore, it retreats with left full 

^*#Tr^i") i:A5 0 steering carried out, and goes into parking 

frame (oblique-line hatch frame shows). 

[0010] [0010] 

ft'J3;# * 5 1 ©^^Oc t^h^ If distance from core Oc of side camera 1 to 

y J\o&%Z?Mb&f<D'& V<D rear axle at the time of right full steering start is 

8081 £ L , # 7/wfejK"T?B3MH-[Hl set to L, revolution angle when moving forward 

9 {c iff SHI'S £ # ©SSeHI^ clockwise by right full steering is made into 
a, ;fc7/^j!fcT?B£|H-|H 19 (alpha) and revolution angle when retreating 

5ir#tf>i£l§]ft§:/J § clockwise by left full steering is made into 

ts m 2 i U , (beta), FIG 2, 
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Ml] [EQUATION 1] 

[ft 1] 



[t2] [EQUATION 2] 



[ft 2] 



[ic3] [EQUATION 3] 

0 = 7c / 2 - a (beta)=(pi)/2-(alpha) 

T*4- x. P> 5 o w w T?, R r f± It is given by these. 

fc7/\s&;%t&f(DMW}<D\E}&itp>b Here, Rr is distance from rotation center of 

rt> ^ -fr R1 vehicles at the time of right full steering to 

(4^E7 ;isfc%kW%<D^.ffi<D\BlUtp rear-axle core, r1 is distance from rotation 

•bfr k^^tt^'h^ ■CWggilu center of vehicles at the time of left full steering 

Wf4:$i|igt J &><5o to rear-axle core, w is width of a car. 

[ 0 0 1 1 1 [0011] 

^L0.(DmliZ.fe± LfcfiJl (MM Pulse integrating value of rotation sensors 8 

fflba&M.) frhfe~7 /\s%&ffiM[M- and 9 of left rear ring from position (guidance 

1ZX*<D&Wfaiztz.ttfcWlm<Dm starting position) stopped in front of car barn to 

fe-tr l/^y— 8 „ 9 <r>/</\s7,1$& right full steering position or right rear ring is set 

iCSrPId^ J\/$£&t#lM.frb to P1d, pulse integrating value of left rear ring 

telfllH afcltte[elSuiii~6^"C rotation sensor 9 until only revolution angle 

(Difc^ltlllfe-fe >"#-— 9 <D'</v (alpha) carries out revolution advance from right 
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*31#iit£P2d > tE7/\sU%t#L full steering position is set to P2d, if pulse 

WfrbMM-fa i3 tctfM\Btf£ : Hki~ integrating value of right rear ring rotation 

5£^tf)£1£$i[I]fe-tr:/lJ-— 8 sensor 8 until only revolution angle (beta) 

0V -? A'*SWfI£: P3d (b-t"5 carries out revolution retrocession from left full 

t , steering position is set to P3d, 

[it 4] [EQUATION 4] 

P1d= (L-lc) /5 P1d=(L-lc)/(delta) 

[&5] [EQUATION 5] 

P2d=Prt-a/27r P2d=Prl*(alpha)/2(pi) 

me] [EQUATION 6] 

P 3d= P Ir • $/2k P3d=Plr*(beta)/2(pi 

kt£%o Z-^X\ 8ii^\U±y It becomes these. 

if — 8 \ 9 <D 1 ^/p;*. ^tc<0<D Here, (delta) is distance of movement per one 

^IbEgif „ 1 c fif'J^* ^71 pulse of rotation sensors 8 and 9, and Ic is 

(Dtp>bOc frt>%M1foiZ"Q<D®B. distance from core Oc of side camera 1 to rear 

St. Pri {££:7/i<'fe|&-e l [His axle, prl is pulse integrating value of left rear 

Ltct % <D£.&$m\B\$a± ring rotation sensor 9 when carrying out one 

9 <D/*J\'*fflg.^ Plr revolution by right full steering, plr is pulse 

/v^t6"Cl tiOtffcLtc k % <D%& integrating value of right rear ring rotation 

HHIte-fe^f"— 8 (D^/V^^M- sensor 8 when carrying out one revolution by 

W.X~hZ>o Sk±o>^^M left full steering. 

P1d. P2d. P3d &Mtc1~£ If braking stop control of vehicles is performed 

5 ltZ.W-ffi<DfflW}W±ffl'0 : &?TZ- so that the above pulse integrating value P1d, 

«U ±JfcLfc**Att»Ktc?& P2d, and P3d may be filled, vehicles can be 

oT|:M?:iit5-i^'C'^ derived along putting-a-car-into-a-garage 

So pathway mentioned above. 

[0012] [0012] 

CIw"C % i3l^t±5l^ M If X-Y and screen coordinate system of onboard 

Mfflia$f<DMWHz\Mi'f£&ft,tc : xi. camera are made into x-y for road 

8&¥®fll^^£rX — Y, ^.1$,% plane-coordinates system fixed to vehicles at 

^ y OMMMM^^ — y k1~ the time of guidance start as shown in FIG 3 

S t . j!B&±<£>;£ (X, Y) t here, relation between point on road (X, Y), and 
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liffi±(7),^ (x, y) k<DMt& point on screen (x, y), by setting height from 

fi> MJijJ / 7 1 <£> iiSSffi /5 s ib road surface of side camera 1 to Ho, helix angle 

<D it; $ £ Ho, ^yffi^eo, is set to (theta)o and focal-length is set to f, 

f t Lt\ 



[ft 7] [EQUATION 7] 

x=-f -X/ (Ycos0o+H X=-fX/(Ycos(theta)o+Hosin(theta)o) 
osin 0 o) 



[$C8] [EQUATION 8] 

y = - f ( Ysin 0 o- Hocos 0 Y=-f(Ysin(theta)o-Hocos(theta)o)/(Ycos(theta)o 

o) / (Ycos0o+Hosin0o) +Hosin(theta)o) 

X^-tl <btL5 0 It is given by these. 



[0 0 13] 

Lfc^oT, HI 4 (d^-f J: 9 f', 

}C«toTH5±O^CA (xA, 
yA), CB (xB, yBh CC (x 
C, yCh CD (xd, yd) (C 

CB, CC, CD-C'H^tLS^ 

mum fciafcg^ $ n s mm 



[0013] 

Therefore, as shown in FIG. 4, points A, B, C, 
and D of vehicles rear after guidance are 
projected on points CA (xA, yA), CB (xB, yB), 
CC (xC, yC), and CD (xd, yd) on screen by 
Numerical formula 7 and Numerical formula 8. 
Example of display which stained these closed 
region surrounded with CA, CB, CC, and CD 
four points, and overwrote perimeter 
environmental image of side camera 1 is shown 
in FIG 5. 

In FIG 5, hatch frame of oblique line expresses 
parking frame, stained closed region is image of 
vehicles after the parking guidance completion 
superimposed by parking schedule position on 
parking schedule position projection image, i.e., 
perimeter environmental image of vehicles. 



[0014] [0014] 

^Mfix ^(D&M^fefcW$t ! l& Passenger should just move vehicles until he 
M&ft%tWfc<D^<0&M\stc\^ comes to position at which this parking 
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fififcK 6^"C^f^$r^K)^ii" schedule position projection image wants to 

tit££it\ 0Ox.fi,> MWi&lEM park a car in parking frame. 

©Jft^#{c?BoTH<Lfcv^ For example, as shown in FIG 6, vehicles are 

^{Cfi, [2] 6 (C7^i~J: 5 (^x 7 s moved to closed region stained on screen of 

-f 3 (DMM-t{Ci6\/^X display 3, i.e., position where parking schedule 

&Ulf&titcffl^i&, ^^t>h position projection image contacts left-hand 

&^^7£&W1R!&W$L&lEM<D side parking frame, to park vehicles along 

^MWfcifT&ir&fiLW:^ ~C^p] left-hand side parking frame. 

[0015] [0015] 

feSV^ti, Or as shown in FIG. 7, looking at display 

X\ HO 7 iZ^-tX o "f^Ts screen, positioning-control knob (6) is operated 

zfu^MM&^tefrh&WMWt and even left-hand side parking frame carries 

oJ^(6)^i^LTS$f ^ out parallel displacement of the parking 

&fil£J^Kife£;fcffi!l©K:M$ i £ schedule position projection image without 

T?¥*T#f&£*5o £©i§£\ moving vehicles. 

a*^^fi:S'S^®^Sr^l!li" In this case, according to moving parking 

5(7)(CJ^CT^^AtLSS&/5^ schedule position projection image, 

;b<5<7)"C\ ^KSrSfHS't'So putting-a-car-into-a-garage pathway changes. 

Therefore, pathway is recalculated. 

[0 0 16] [0016] 

£fc. 0 8 (Ct]M~ J: 9 Moreover, also when parking frame is slanting 

# 5 ^&{£&oTV^5#1=H::^ as shown in FIG. 8, parking schedule position 

"tjTs-? l"{MiEi$:Mjtf:&h$L projection image is rotated with 

fiiRlSEoifc^(6)fC J: otS$ positioning-control knob (6), looking at display 

TO&«S#«fc £ HUE 5 screen. 

[§I 9 {CTjvf J: o \zJ%tWfciH(D$i As shown in FIG 9, parking position can be set 

^©fitfi{cBE*ffifiSr.i^^i"S as positions of parking within the limit as 

ri*5f#5 0 ^ desired. 

M^fe#LM1&j&M&<D\^$z1lk{z Since putting-a-car-into-a-garage pathway 

j^CT^^AtL^^S^^^Sfc changes also in this case according to rotating 

fe^^AtL^^^rSff^i^So quantity of parking schedule position projection 

image, putting-a-car-into-a-garage pathway is 

recalculated. 
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#Cfc, &MM%E^>'£fy-(6){z.£ <5 Next, the transfer method of parking schedule 

gZ&^'fc&W&^Wi&O&Wijj position projection image with 

i££rifcfi't"5o HI 1 0 ItfilMM positioning-control knob (6) is demonstrated. 

lo|^(6)0- M^^i~o - <0 FIG 10 shows an example of positioning-control 

fitllo^lOiaot, knob(6). 

*t <i ^:7 p u^MK-t"Ci£^f'Ai; This positioning-control knob 10 can perform 

{iLWW&M&<D&%t^%%:fs movement and rotation of parking schedule 

5^t;0 s "T?#<5o position projection image on display screen. 

[0018] [0018] 

illll JScMr^^M^m FIG. 11 expresses the state where only (a and 

t^^^h^tiiO^la, b) carried out parallel displacement of the 

b) tclJ¥47&W) Lfc$$I£-^ parking schedule position projection image from 

1% M<D£A, default state. 

B % C * Di^lLf liA' In this case, points A, B, C, and D of vehicles 

(-W/2+a,0), B ' (-W/2+a,L+b), each constitute A' (-W / 2+a, 0), B" (-W / 2+a, 

C ' (W/2+a,L+b) % D ' (W/2+a,0) L+b), C (W/2+a, L+b), and D' (W/2+a, 0), 

i&D. Wc^. 7*3 <k 8 [z. numerical formula 7 and Numerical formula 8 

«to"C®^±co^(C^^$ti/ convert into point on image. 
5o 

[0019] [0019] 

0 1 2 r±, ^.W^^M^m FIG 12 shows the state where only - (theta) 

tl:r7t/v Y^tyMfrh— 0 rotated parking schedule position projection 

tztfW\fcLtzWil&$:7jki- 0 ^(D image from default state. 

SHHdteu MM<D&A, B % C, In this case, point A,B,C,D of vehicles 

Dfc^ti^tiA" (-W/2COS respectively becomes 

0 ,0) „ B " (-Wcos 0 /2+Ls|n A"(-W/2cos(theta),0),B"(-Wcos(theta)/2+Lsin(th 

9 ,Wsin 0 /2+Lcos 0 ) „ C " eta),Wsin(theta)/2+Lcos(theta)),C"(Wcos(theta) 

(Wcos 0 /2+Lsin 6 ,-Wsin 0 /2+Lsin(theta),-Wsin(theta)/2+Lcos(theta)),D"( 

/2+Lcos0), D" (W/2cos0 ,0) W/2cos(theta),0), numerical formula 7 and 

ir&tK jo J: ^^^8 {z. Numerical formula 8 convert into point on 

£^Xm@L-k<D&lZ%.&£ti image. 

5o 
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[0 0 2 0] [0020] 

mi 3^Bl 5&mW^l 0 FIGS. 13-15 is a flowchart which shows 

(DM^AtiW^^^^y f putting-a-car-into-a-garage guidance of 

Jr—hVfo£o ^fih<D7xi— calculating unit 10. 

"f-^~ He J: —^M(DMM These flowcharts demonstrate 

<D^&AtiW^^M&iifttyi~t putting-a-car-into-a-garage guidance procedure 

5 0 ^f«;/l (CjoV^T, of one Embodiment. 

Aft*-T ^f(6)^M$ti5 In step 1, an operation of 

£^^A;ft!i^£rll#H~ 3o * putting-a-car-into-a-garage switch (6) starts 

"r yzf2 "CfiiJ^y # T?8H^ putting-a-car-into-a-garage guidance. 

LtcMWMMM$L&"r4*'7 > i' Perimeter environmental image photographed 

^ 3(C^^L X i<^Ti/7 p 3 with side camera 1 at step 2 is displayed on 

-e±3z&LfCck 5f-^^AtL^S& display 3, as above-mentioned, 

£r!N*3Si"&o ^7*4 d&l^ putting-a-car-into-a-garage pathway is 

15 J: fjy calculated at continuing step 3. 

^y^^^hP — y — 4(Cjto In step 4, as shown in FIG. 5, parking schedule 

X^f&£titcM$LAivWM 1 &(D position projection image after 

&&^fe&W&ffcWfo&y : <4 * putting-a-car-into-a-garage guidance formed by 

yi/^f 3{d±*#UT^^-^ graphic controller 4 is overwritten and displayed 

5o *Mfi, ^©e^JfctWl on display 3. 

S^li^Sr^ra^fifSSr^JE When passenger looks at this parking schedule 

i"S#-p{cfi % ^fSf/JSf^}^ position projection image and alters parking 

^(DWcM LfcWSaif^< position, he moves or rotates parking schedule 

^i^£r^!iH~<5/0\ #><5 V^fifi position projection image until it comes to 

fifB3&o£^(6)£r4£o-Ci£:<: position in parking frame to park parking 

^fe&WWfcM&ffi%£M&<Di$ schedule position projection image using 

»K*LfcV^ttK< 5£-ejft positioning-control knob (6), or it moves 

^T^{£fiS^H&£^lfr£fc vehicles until it comes to position in parking 

fi mis £ -tt 5 o frame to park vehicles. 

[0 0 2 1 ] [0021] 

Xv-.yzfd "Cfi^RJ^ <fc 5#:tL At step 5, operation of positioning-control knob 

HIo^^(6)(7)^$:^L, (6) by passenger is checked, when parking 

{iiEiilS|o£ ^(6)(d J: o TI£ position is altered with positioning-control knob 

<ffiSjiS3E3[ £*ifc*&Ji;*^ (6), it progresses to step 6, and according to the 
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PSIitfCj^CT amount of adjustment, 

^J$AtLMS§^rSft^i~6 0 t£ putting-a-car-into-a-garage pathway is 

*5, MMo£^(6){c<k h recalculated. 

i\ In addition, when it is not based on 

fi^IEMLfcSHHcfiiu <AA positioning-control knob (6), but vehicles itself 

fiWk$s$*H£t> b&V^tf>"Tr|£8§© are moved and parking position is altered, since 

SjH^fi^lf "Cfo<5o putting-a-car-into-a-garage pathway does not 

change, recalculation of pathway is 

unnecessary. 

[00 2 21 [0022] 

**ry-77-etiM^KSLZ>mte At step 7, operation of start switch (6) by 

y^(6)©^f^SrfllSL^ II passenger is checked, if start switch (6) is 

y^(6)tfSjftffc$;h/<5 t operated, it will progress to step 8 and brakes 

^ x y y 8 ^ii^> fi!!J!!)^fL 7 will be applied to vehicles with braking device 7. 

\Z i *) ^jsncy I/ — 3f Sr^lt And it displays on display 3 at step 9, "Please 

So *?:LT N ^fyy9"Cf^ put AT (automatic transmission) shift into 

x^-f3fc l"AT (Sib^ii reverse." 

$1) 5/7 h& V XicAtlX It is checked at step 10 whether AT shift is 

< tc £ V^J £ I^tj^So ^fy reverse, if set as reverse, it will progress to step 

y 1 0 T*AT 5/7 h ^ y 7s 11 and will display on display 3, "Please make 

t>if 5 #>£r$W&L. y ^{c steering neutrality." 

l&Aii^ft'S ^f^yi l^ii At step 12, it Is checked by steering angle 

<^ j 3{C ^7r7 sensor 5 whether steering is neutrality, if it is 

]) y^Sr^iCLt < fc£l^j neutrality, it will progress to step 13. 

Jftttft-fei/-9— 5 iCi 9 ^77 
y :/^#*&a>if 5*>«rflMB 

[0 0 2 3] [0023] 

xf7!iy^ # 5 t , If steering is taking a neutral attitude, brake by 

Tsfy-fl 3 "CrfrJihigfi 7 (c J: braking device 7 will be released at step 13. 

57V— 3r£ft?&H-5 0 rftfc Thereby, vehicles retreat. 

J: «9 N ^M35 s ^ii"^5o At step 14, vehicles check whether only fixed 
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7° 1 4 X\ Atb£i2& distance has retreated along 

(Cf^oTj^SgSifctt^ilLfc putting-a-car-into-a-garage pathway, if only 

if 0 fr&HUML. WfeygMtc fixed distance retreats, it will progress to step 15 

1 ^"r yzf 1 and brakes will be applied to vehicles with 

^ fflmmm 7 KX V Mf£7* braking device 7. 

dr^7)i(t5 0 Uf, And it displays on display 3 at step 16, "Please 

y 7° 1 6 T*x -f * 7" U -f 3 put AT shift into drive." 

rAT >7 h £r K7>f 7"(CAtb It is checked whether AT shift has been set as 

tXfc&VM <t^^i~5 0 ^t 1 drive at step 17, if set as drive, it will progress to 

5/7*1 7"CAT->7 K7^ step 18 and will display on display 3, "Please 

T'Mf^fii ^frfc^-i? 5 ri^fitlE carry out right full steering of the steering." 

xs>7*l 8^jt^ % x^f*7V 
f 3iz Ur7!) >-^^*T7/W 

teR l-c < fc $ v > j t m^-fz>o 



[0 0 2 4] 

^7 y 7° 1 9 -OjftfWHr >"!r- 
5 (C «fc <9 y i^©SWfea' 

«r«wsu 7f7yvm7 
o-ii^ «i7(a^y 

ItYfMm Lfc ?> *x y 7° 2 2 ^ 
ii*, S)J®J^7{CJ;«3«{C 



[0024] 

Steering angle of steering is checked by 
steering angle sensor 5 at step 19, if steering is 
in right full steering state, it will progress to step 
20, and brake by braking device 7 is released. 
Thereby, vehicles circle clockwise and move 
forward at diagonal right. 
Revolution angle is checked by left rear ring 
rotation sensor 9 at step 21, if only fixed 
revolution angle circles, it will progress to step 
22, and brakes are applied to vehicles with 
braking device 7. 



[00 2 5] [0025] 

*x 5^7° 2 3 }c;JoV ,, t\ 7 s 4 x In step 23, perimeter environmental image 

7" W 3 \Z.'$L)jj3 ^72 "CSt^ photographed with back camera 2 is displayed 

Ltcmm^m^m^i-^. on display 3. 

7, y-yzf 2 4T*l47-f^ Moreover, at step 24, it displays on display 3, 
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7° \s4 3 iz r AT 5/7 h 5: y "Please put AT shift into reverse." 

— ^(cAtLT < £ V N J It is checked whether AT shift has been set as 

^y- yzf2 5t*AT->7 reverse at step 25, if set as reverse, it will 

h & ]} /<— 7> ra^^tlfc^^ progress to step 26. 

5A»S:fltBU» ;*.fcf^ At step 26, it displays on display 3, "Please 

^fi^>t^y L yZf2 6 ~-it &>„ carry out left full steering of the steering." 

3(C rw;j^^47;v|g 

[002 6] [0026] 

s/7"2 7 "C^ffe^-t^if— Steering angle of steering is checked by 

5 ic <£ 9 ^t^T y y y*(T>Wfcfa steering angle sensor 5 at step 27, if steering is 

£r?felB xf7!)y^ #\£7 in left full steering state, it will progress to step 

/WteSfejfcditelfoS <t ^--r 5/ 7° 2 28, and brake by braking device 7 is released. 

8 'Mi^. rfrlS^ii 7 K <fc 5 7" Thereby, vehicles circle clockwise and retreat. 

V— dr£r#?B&-t~&o ^tUC <£ D ^ Revolution angle is checked by right rear ring 

^j^fiNFtHal 9 icfemLT^ji rotation sensor 8 at step 29, if only fixed 

"t"5,> *-ri/7°29 "Cfr^UlU revolution angle circles, it will progress to step 

fe-fe^f-— 8 (ci <9 KeHW £r$I 30, and brakes are applied to vehicles with 

IU 0f^^>ifeHI^fc{ttelHlt braking device 7. 

tc h X *r y ~? 3 0 ^if ffrJKi And it displays on display 3 at step 31 , "Please 

7 X 9 Mmz7 make steering neutrality." 

/S^it-So ^Lt, ^7y/3 1 Steering angle of steering is checked by 

tf>f ^TV^f 3 (c r^^T U steering angle sensor 5 at step 32, if steering is 

✓'^$r c t :, A£{c:L"C<fc$v , >j t in neutral state, it will progress to step 33. 

2 ■Cifeffc At step 33, it displays on display 3, "While you 

^tyf-5lcit)77:7!l V correct steering, please go into car barn", 

^<Dgy$:$£r$ifg.L. 7!J putting-a-car-into-a-garage guidance is 

yy'tftpiLiknizh&bxTy completed. 
7°3 3— iltP 0 *7 t i/7 p 3 3"e 
fi, X^f *7V^f 3£ ^77 

y yyz&jE LtefrbMmzA 
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—Wt¥\^M<DWM— - Guidance of parallel parking - 

w©ft<1Ji#3£iBf£i:5 Next, parallel parking by this parking guidance 

jft^JI££{CoV^TfftWi"5o - system is demonstrated. 

(D^MMM^Wfi. SlJIiSefil This parking guidance system stores default 

0 (DftM^^ V ^0 1 6 {Ctj^ value of parallel-parking pathway as shown in 

1 0^WiM^MM^<D i fy^jV FIG 16 in built-in memory of calculating unit 10. 
MfiSrIElt LTV^So El 1 6 lz In FIG 16, it is judged that it can park within the 
joV^T^ff-it^M 1 bW-itMW} line to space between stop vehicles 1 and stop 

2 k<Df$(DX^— ?s\Z.Wc&\%$M- vehicles 2, suppose that vehicle left and 
pit? £ ^iJRff £tK S^f^^^fit stopped only distance Lo in parallel to stop 
*P?1 fcStU-CW^EHlLo vehicles 1. 

fctt^ftTffit Lfc£i~<5 0 ^ It goes straight on to 1st steering point 

©i^?)^T7 y ix^^r 1 ^ A1B1C1D1, maintaining steering at neutrality 

{c|£ofc£^^ 1 ^ffe±fi^A1 from the point (advance or retrocession), it 

B1C1D1 ^-CiEig (Suit!;*: stops by 1st steering point A1B1C1D1, and full 

fiflil) % 1 SMfcifi^ A1 steering of the steering is carried out on left. 

B1C1D1 -C#it LT^^T !i And it holds as it is and only fixed revolution 

y-?%:i£{Z7/i'§K%£-t' <5 0 L angle (theta) carries out revolution retrocession 

X. : £(Dizi£$:%bl,X&ff\-\B} v ) clockwise, it stops by 2nd steering point A2B 

{d@f fe<DM^ft 6 fcttJSEInl^ii 2C2D2, and steering is returned to neutrality. 

% 2 &f6i&£A2B2C2D2 Next, steering is held to neutrality and only fixed 

XW-it Lt^rTUy^^^i distance n retreats, it stops by 3rd steering point 

lzM*to *"rT ]} ls>f%: A3B3C3D3, and full steering of the steering is 

^StfclfitftE LTBfJ0©» n £it carried out on right. 

&iIU ^ 3^f6J&,&A3B3C Furthermore, it holds with right full steering and 

3D3 "C#ih LT^y^T y only fixed revolution angle (theta) carries out 

^r^id y/V^ffe-f 5 0 ^h\z^ revolution retrocession counterclockwise, it 

^ry/Vfeffe^^^^l^LTS^ stops at parallel-parking point A4B4C4D4. 

MilU «^Jfi*ifi£A4B4 
C4D4t#ft5)o 

[0 0 2 8] [0028] 

ftfc, jK^J!ftOTt£ft*#£# Next, conditions which can be parked within the 

fS-fSo 01 7li>fr:7/MEftl# line are devised. 
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b&7/i'1fctfc^<DW\El*P'bkM FIG 17 shows center line of rotation at the time 

ffi©<S:fillK££:^i~o Or of right full steering and left full steering, and 

7 /\s&^£f(Dlfa\Bltp'b$:7F positional relationship of vehicles. 

Ol \i^7JV^^M<DMM^*b Or shows center line of rotation at the time of 

&7F-f 0 R1 f±Or frhMffltZwi right full steering, ol shows center line of 

WSgfit, R2 fiOr b rotation at the time of left full steering. 

&$JttfcW&X*<D9B& s R3 it R1 is distance from Or to vehicles forward left 

Or /5>^^f^£|£#&£fl£ ~C£)gg end part, r2 is distance from Or to rear-axle 

R4 fiOl ^^^M^&SuSpP right-hand side, r3 is distance from Or to 

£ -eroggfii x R5 fiOl t^b^k^ vehicles left rear end part, r4 is distance from Ol 

WE§K§. R6 f±OI to vehicles forward right end part, r5 is distance 

fc> ^jSpfr^ "C(7)ggS| N L 1 from Ol to rear-axle left-hand side, r6 is distance 

fi3:MMJffl#*k^Mft£^©JI from Ol to vehicles right rear end part, 11 is 

£ % L2 fi^— s^Z/lfX& length from vehicles front end to rear axle, 12 is 

<5 G overhang. 

[0 0 2 9] [0029] 

ffuh^pfl <t#ih^lM2 co^P^ About distance between vehicles FG of stop 

E£i£F G{coV^Tf±. ^7/U^ vehicles 1 and stop vehicles 2 

ffeTrSNfffllO 0 i^#E01^iJH~<5 When carrying out revolution retrocession 

t # £ § ^M^;£iii^piS©$W counterclockwise by right full steering, trace B3 

B3-+B4 ffiifri%W±^M 1 CO ->B4 of forward left end part of vehicle do not 

£1&S£flF k , iof interfere with right rear end part F of front stop 

S35C4D4 ^^^#ih^M2 vehicles 1, and rear-terminal-part C4D4 must 

(Dmiffii^b 1 ?- ^Lfcv^feftSrflS fulfill front-end section of back stop vehicles 2, 

£ & tttifif & ft V \ fE£?!II£ and conditions in which it does not interfere. 

MttT^<D&$&tt&ti&Ofrbwi Distance OF with right rear end part F of 

]jfe±^.\fi\l <D^W$%F b<D rear-axle right-hand side O at the time of the 

£gfi|OF{4 x completion of parallel parking to front stop 

. vehicles 1 , 

lie 9] [EQUATION 9] 

[ft 9] 

OF^(R 2 ^R 2 2 
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WWlMt&T Moreover, distance OG with forward right end 

!l O frh'&joW±^M 2 <Dld part G of rear-axle right-hand side O at the time 

iffffilSPG<t(DggilOGIi, of the completion of parallel parking to back 

stop vehicles 2 

ItlO] [EQUATION 10] 

OG^L2+f2 • OG IS_GREATER_THAN_OR_EQUAL_TO 

fi. f2fiTO^^t L2+f2 

tc£<%i1m~e&>Z>o ifc^9 Here, f1 and f2 are allowances width set up 

1 0 &1X\z.XW±Mffil h&± beforehand. 

MM 2 <DMTR 8g$t FG?:t* Numerical formula 9 and Numerical formula 10 

5 0 are added, and distance between vehicles FG 

of stop vehicles 1 and stop vehicles 2 is found. 

m 1 1 1 [EQUATION 11] 

[ftli] 



MW%ZM*I$£t£WikMWi 1 tW The minimum distance between vehicles b of 
ik^M 2 (DMi'bMW\^M b fife stop vehicles 1 and stop vehicles 2 which can 
it l l <£ 0 „ be parked within the line is Numerical formula 

11, 

1 2 ] [EQUATION 12] 



[»1 2] 
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if^^iJK^^^— *£>Htt# e Depth e of parallel-parking space must fulfill 

f 5 &&®mti-£k, £ conditions to which trace C3 ->C4 of left rear 

7/^ffet*S^fMflI *) end part of vehicle do not interfere in curb stone 

&i~&t%, &MM<D1EWM of road width, when carrying out revolution 

(D$)iSC3-*C4 ^ilS§i|>@^>^: retrocession counterclockwise by right full 

^d z f#L&v^{$£:tifc.$& steering, if f5 is made into allowances width. 

rt*U**bfcV\, -t"t£t>*>* That is 



[tl3] [EQUATION 13] 

e ^ R3+ f 5- R 2 E I S_G REATER_THAN_OR_EQU AL_TO 

fcfcS. R3+f5-R2 

[00 3 1] [0031] 

^(C, ^1 $!#6±fe/&A1B1C1 Next, retrocession distance n from 2nd steering 

D 1 ri> 2 tftJKifi^ A2 B 2 C point A2B2C2D2 to revolution angle (theta) from 

2D2 t.X*(DM\Blft 0i:^2i 1st steering point A1B1C1D1 to 2nd steering 

t£:fety?.A2B2C2D2 frb%3 point A2B2C2D2 and 3rd steering point 

g^ife/£A3B3C3D3 %X<D A3B3C3D3 is found. 

^iiS§Sln$r^fe6 0 *-rTy When retreating straightly, making steering 

yy& t PiLliCLti-££, $. o-t neutrality, trace C2 ->C3 of left rear end part of 

C(c^iI1~6 t % (-> &fii<D& vehicles must fulfill right rear end part F of front 

t&$$£tf<£>$i$l ; C2->C3 frmjj stop vehicles 1, and conditions in which it does 

W±Mm l <r>^W&% F t T# not interfere. 

That is, the length of line segment which 

t>t£\/\ 1~t£fc>lb. $#Or3F projected line-segment Or3F orthogonally in up 

£Or30l2 ±~ lEft& LtcBft to Or30l2 must be larger than (R2+W). 

0>££# (R2+W) Itishere, 
<%\rttit&£hto\ lit, 



[$U4] [EQUATION 14] 

Or3F = R1+f1 Or3F=R1+f1 

O r3 F t Or30 <7)^i"^ £r a t If angle which Or3F and Or30 makes is made 

irht, into (alpha), 
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[EQUATION 15] 

Cos(alpha)=Or30/Or3F 
That is 



[»1 6] 



[EQUATION 16] 



[»1 6 J 



£&5„ g^M^^ib^Ml <Z> It becomes these. 

^MgflFtfMliJ^Sr f 3 (WIS When only f3 (allowances width set up 

J£ Lfc^Ktl) #!tt8f*tT&3! beforehand) leaves side of right rear end part F 

-$-%>ti*^ of stop vehicles 1 and vehicle retreats, 

[tl7] [EQUATION 17] 

Or3Fcos (a-0) - (R2+ Or3Fcos((alpha)-(theta))-(R2+W)=f3 

W) = f 3 Numerical formula 14 and Numerical formula 

SfcsSi 4 3oJ;tfic:£i 7(c«k 17, 

[iCl8] [EQUATION 18] 

cos (a-0) = (R2+W+ f Cos((alpha)-(theta))=(R2+W+f3)/(R1+f1) 

3) / (R1+f1) Numerical formula 18, 



1 91 



[EQUATION 19] 



[»1 9] 



•=«--* 



It is given by these. 
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[0 0 3 2] [0032] 

t£iJH"<58§8tn{i, OI3H(7)fl: Distance n which retreats pays its attention to 
^|:f Bit, the length of OI3H, 



[ic2 0] [EQUATION 20] 

R5+W+Lo= (R2+W+R R5+W+Lo=(R2+W+R5)(1-cos(theta))+nsin(thet 

5) ( 1 -cos 0 ) + nsin 0 + R5 a)+R5 

n MoV^TJfc&S If it calculates about n, 



[|2 1] [EQUATION 21] 

{W+Lo- (R2 + W+R5) {W+Lo-(R2+W+R5)(1-cos(theta))}/sin(theta) 
( 1 —cos 0 ) } /sin 0 It becomes these. 



[0 0 3 3] [0033] 

#CtC, ffltm&MWsM&O&M-'f' Next, method to overwrite parking schedule 

fe&WSt , l&M'$L*&MWi<DmWi position projection image after parallel-parking 
^ilH^^S^-f- -5 guidance at perimeter environmental image of 

VMT'&o 018 (£7rH~J: 5 fc* parking lot is demonstrated. 

I^?ij££^li8&<£>-r :7 ; *-/V' hUfc As shown in FIG. 18, parking schedule position 

f&o-Cfl^^^T Vfck%<D& of vehicle when guidance is completed along 

$S©Sf^^tt^, fiJ^# default value of parallel-parking pathway is 

^ 7 (DM&.K-kM^'t HI 1 overwritten at image of side camera. 

9 £ % ^ co^toH^fD^i^'liLg Actual vehicles position at this time is shown in 

£^-f „ »^^S«^H^ FIG. 19. 

©S:M<Di|isf4ll^:M^ , l , I«t D k Width of vehicles of parking schedule position 

Sfc^tl 3 ©e ^rfflv^r projection image is larger than width of real 

V^5o ^Mfi, Z.<D-&§£M$L& vehicles, and uses e of Numerical formula 13. 

^^(c^p^L^v^i 5 tzitLvlLfc Passenger moves vehicles itself to position 

^MUW-^^Wi^^t", fcSV^ where this projection image does not interfere in 

&&\S.M%E^^Z?-(6)l<z. X V t curb stone, or by moving parking schedule 

j^-Jv^i WW\±.X&.M^fe$L position projection image on display screen with 

g&j^jlHt^ib't'S - tfcX. positioning-control knob (6), guidance which 

o X , L ft V £r does not interfere in curb stone is realizable. 

H^t?#5o <4itllS^**(6) When parking position is set up with 

(C J; 9 I£:£#:it/$>1£^ & tbfc# positioning-control knob (6), since value of Lo of 
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r7^;v h^ii&cDLo default pathway changes, pathway is 

<DW.&Mt>Z<DX*Mi$i : kWftW- recalculated. 

-f6 0 H2 0}C^-f<t5 Next, parking suitableness judgment line is 

\z.1&m&M°lffefcM'\^?$Veffl. displayed on position of the minimum distance 

b tfX&gtcif^ ^S^lfflf? 4 y between vehicles b which can be parked within 

£^tf1~£o ^<Dy4 the line as shown in FIG 20. 

fe±MMl #^#1^*0^17 ft It can park within the line, if front stop vehicles 1 

t£%£Pl%tM*lMXfoZ> 0 do not interfere in this line. 



[00 341 [0034] 

m 2 1 ~H 2 4 g^^g 1 FIGS. 21-24 is a flowchart which shows 

0 OffltM&MW^ Sr^i" 7 p — parallel-parking guidance of calculating unit 1 0. 

^-^—^X-hZo r.*iS>©7P These flowcharts demonstrate parallel-parking 

— ^-f— h ct <9 > — H#s£>^ guidance procedure of one Embodiment. 

ffi©lfc^JftM8£¥WS£tftW-*" In step 41, an operation of parallel-parking 

5 0 7fy/4 1 M^V^T, l& switch (6) starts parallel-parking guidance, 

^ijft^jxi' y ^(S^WiftZti Perimeter environmental image photographed 

<5 tffl&y&MMM&TMklr Z> 0 with side camera 1 is displayed on display 3 as 

2 trr-f Ts'fV'i 3 step 42, as above-mentioned, parallel-parking 

{cMJjJJ * y 1 T*fll# LfcJiia pathway is calculated at continuing step 43. 

MMW@t£%7F U s> In step 44, parking schedule position projection 

/4 3 t?±5& Lfc J: 5 {-$^U1£ image after parallel-parking guidance formed by 

^SI8§£rtr3ffi"5o ^fy7 p 4 graphic controller 4 is overwritten and displayed 

4 d^oV^ =? 4 V 4 Z\Z. on display 3. 

^77^ When passenger looks at this parking schedule 

\z.&r>X&$L$:fctcMW&Mgs position projection image and it alters parking 

m&<D&.&f'fe'&-\S. j R&M$L%: position, vehicles itself are moved until it comes 

_h#t LT^^-f^o ^Mfi^ to position in parking frame to park vehicles, or 

roS£^^fc(&it£SilHi£JL movement and rotation of parking schedule 

X^.M'&.W.^^'S.'^^^^^ position projection image are performed on 

te, ^Mt^BMW<D^?(D } BM L display screen until it comes to position at which 

fcvM!Wtfc< •S^T^MSftSr parking schedule position projection image 

&Wi-f 5*\ fcSMi'MPS wants to park a car in parking frame using 

o$^(6) o TSf^ft positioning-control knob (6). 
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5o 

[0 0 3 5] [0035] 

^-r y 7*4 5 ~Cf±^j|l- i 5^ At step 45, operation of positioning-control knob 

{t!igo£^(6)<D^{^£|ftig (6) by passenger is checked, when parking 

{£HSK!So£^(6)fCcko-C position is altered with positioning-control knob 

K^fi^^H^ix^^tfi (6), it progresses to step 46, and 

7sf 6^ii^ flSfifC parallel-parking pathway is recalculated 

j£ CT$^yi£^S£&£WfWi~ according to the amount of adjustment. 

So &3o, ^IlloJ <^(6)M In addition, it is not based on positioning-control 

<k£>*f\ ^WS^Sr^RiL'CS knob (6), and when vehicles itself are moved 

^{i^^^Mbfc^^fcti. Wl and parking position is altered, since 

¥\&^%&t^t>bt£\t^<DT:% parallel-parking pathway does not change, 

8&(7)Sfh#SrtT^^V\ recalculation of pathway is not performed. 

[0 0 3 6] [0036] 

X"ryzf4 7 "'C{ij^it^<£<51i§ At step 47, operation of guidance start switch 

^Hfj^q*^ y ^(6)<Z>^f££:$i (6) by passenger is checked, if guidance start 

fg ^^MJp^^f y ^(6)/6^ switch (6) is operated, it will progress to step 48 

WF^fi&h^^ryZfA 8 ^it and will display on display 3, "Please move 

^ XTV-Y 3 T^)o< forward slowly." 

*9 tuiibt < 7c £ l N j Perimeter environmental image photographed 

§ 0 ^f^7 p 4 9 'C-rV*:/^ by display 3 with side camera 1 at step 49 is 

4 3 K%~3513 ^71 "CliHfe^ ix displayed, parking suitableness judgment line is 

fc/SBIIg^M&Sr^TFL^ $e< overwritten and displayed in position which 

x"ryzf5 0 X^MvJIfe*^— amounts to minimum length b of space which 

*©ili>hJI£ b {cf@^-t~£{itS can be parked as continuing step 50. 

' izWcMvj&WWi? 4 >-£r±#£ Here, as shown in FIG 20, when front stop 

L~C^7Fi~3 0 --~C\ 02 0 vehicles are outside rather than parking 

K:^i~«k5M* W&vS^^M? suitableness judgment line, passenger judges 

4 is&V i>Wi%WitMPiffiftM that there is sufficient space which can be 

{ZfoZk^li, ^Mfi-h#&8£ parked within the line, parallel-parking 

$\lMM*t$£X'<--xfcfoZ>b^l continuation switch (6) is operated. 

$rl^ JK^JH<$c?T yf"(6) If parallel-parking continuation switch (6) is 
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Sr^f^i-5 0 77 7/5 1^$ operated by passenger at step 51, it will 

fidcfc 9 jK^JS^SSfir^^ y^" progress to step 52 and will display on display 

(6)#tftf££ft5£*xy^5 3, "Please stop." 

itLT<*:^\l i*^i"5 0 

[0 0 3 7] [0037] 

^-r ty*/5 3 lZ.$o\z^XM\ft<DW Stop of vehicles is checked in step 53, if 

±£r?il&L > <pf# 5> f?iti~<5 £ vehicles stop, it will progress to step 54. 

777^54 ^iitfo **ri/y At step 54, brakes are applied to vehicles with 

5 4 -efiflJttgfi 7 J: 0 ffi braking device 7. 

fcy^— 3f£jWt5o It displays on display 3 at step 55, "Please 

5 5 "Cx^f 3 (C rj*-=f make steering neutrality", steering angle of 
7!) y^§r4 3 il-LT< fc £ steering is checked by steering angle sensor 5 
V^j b^iTFL, ^< i/^S at continuing step 56. 

6 "CJ5M6^-fe>if— 5 }c J: V) 7s If steering is in neutral state, brake by step 57 

7 7!)y^?)SI£^?:iIt ^ progress and braking device 7 will be 

So X^TVyf&tpiLWiMlZ released. 

froTV * y :/ 5 7 ^ii Thereby, vehicles go straight on to 1 st steering 

2k ffrjfj^g 7 (C i^^^^r point. 

&My&-f&o J: <9 . At step 58, it is checked whether fixed distance 

H:^ 1 ^Ifejft^^itiii" So ^ movement has been carried out along 

7^/5 8~C. fcfr^ittf}[H]iS parallel-parking pathway by rotation sensors 8 

± l/^r— 8 , 9 ic <£ <9 tt^ijfi* and 9 of right-and-left rear-wheel. 

SlS{c?&o-CBff^BBSI^lbLfc If fixed distance movement is carried out and 

if o ^SrfltSi"5o jfifeti&M 1st steering point is arrived at, it will progress to 

1 ^fSifi^^S Lfc step 59, and brakes are applied to vehicles with 

^7y^5 9 ^it 3^ ^JifJ^ braking device 7. 
£ 7 fC J: 9 fSi^ U-3f 

tt3o 



[00 3 8] [0038] 

^75/^6 0T*fi, :7V At step 60, it displays on display 3, "Please put 

>Y 3 rAT>yh^y * AT shift into reverse." 

\Z Attt < tc £ V £ i^t5 0 Position of AT shift is checked at step 61 , if set 

7fy/6 1 "CATv' 7 hcoji as reverse position, it will progress to step 62 
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■SrlfcBU V ^—x&W^Wl and will display on display 3, "Please carry out 

^ftTV^S t^fy^e 2^ left full steering of the steering." 

ii^ x^tV^ 3 Steering angle of steering is checked by 

T y y ^£r:£ LX<tc steering angle sensor 5 at step 63, if steering is 

£ V^j hM?F~f&o yzf6 in left full steering state, it will progress to step 

3 •Cifttfcft-fe 5 M ck f9 * 64, and perimeter environmental image 

r7!J :^»tMfc££?fef&l^ photographed with back camera 2 is displayed 

^f7yy^47/H5ffijR8 on display 3. 

[Cfctifi^xy^S 4^*1^ Next, brake by braking device 7 is released at 

ft^*^9 2-eSMftSixfcfflH step 65. 

W^M^k'f 4^^^^ 3 {dig Thereby, vehicles retreat in the state of left full 

tM~5 0 5T? steering. 



[0 0 3 9] [0039] 

7x^^6 6^ ^^^0^^ At step 66, revolution angle is detected by right 

>U-^-8fCj; *9 $e [U ^ £ $1 tB rear ring rotation sensor 8, it is checked whether 

L s 9 X$t&>tcWife1fiE^l fixed revolution angle (theta) calculated by 

ft 6 KMLfcfr¥ 5 ti^&WM't Numerical formula 19 has been reached. 

<5 Q Wr^W^iM 6 tc^t L-fc If fixed revolution angle (theta) is reached, it will 

x^7 p 6 7^ii^, 3!!J!i!j^tS 7 progress to step 67, and it stops, applying 

(Ci 9 u— 3r &frtfX brakes to vehicles with braking device 7. 

#JJbi"5 0 X7*y76 8X\ *r At step 68, it displays on display 3, "Please 

4 3 {c r^f7!i> / ^ make steering neutrality." 

&*p\HZL,X < Steering angle of steering is checked by 

t~5 0 ^7^/6 9 T^lt^ji? steering angle sensor 5 at step 69, if steering 

l/^r— 5 \z J: 9 ^f7 y >^tf> will be in neutral state, it will progress to step 

u ^f7yy^ 70. 

tfS^lEsKfStci&S h^'rv'fl Brake by braking device 7 is released at step 

0 ^iifro ^r^70 fifffij 70. 

W^W 7 K <fc 5 :/ l>— 3r Thereby, vehicles retreat straightly. 
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y* s ry~fl 1 M&l^T, In step 71, distance of movement of vehicles is 

S&EOft-fei/f-— 8, 9 fed: 9^ detected by right-and-left rear-wheel rotation 

i^W^l>]^$i£^tt5U SfcsC2 sensors 8 and 9, it is checked whether only 

1 T^fcfcj^S§$tn Tctt^H! fixed distance n found by Numerical formula 21 

Lfc^Jf p^SrflSB-FSo has retreated. 

n 7c Jtt&il bfc ^r^y If only fixed distance n retreats, it will progress 

7 2— ft!l»)$^g 7 lei «9 to step 72, and it stops, applying brakes to 

^LMfczf I/— ^rSr^ftT^ihi" vehicles with braking device 7. 

£> 0 77^^73^ <i*~f At step 73, it displays on display 3, "Please 

3Kl f^77 y >"^£:;fr7 carry out right full steering of the steering." 

/v|5t6LT< fc£l>\l ir^^i" Steering angle of steering is detected by 

5 o ^7^/74 "Cftlfe^l ^ > steering angle sensor 5 at step 74, it is checked 

— 5 (Cct 9 *ifT ]) >"!f(D¥k whether right full steering of the steering is 

*eft£tfetttU ^77yy^ carriedout. 

>fr 7/i'|5jifc$ tiT V^S if 5 If right full steering is carried out, it will progress 

£flif8i~5o £"7/vfeft;£tlT to step 75, and brake by braking device 7 is 

V^H!^ry^7 5^ii^, mU released. 

7 t «t S y l/— Thereby, vehicles retreat by right full steering. 

[004 1] [0041] 

^7^7 p 7 6t\ fe^^lUfe-fe At step 76, revolution angle is detected by left 

1/ U— 9 J: ^^[U^^r^ttJ rear ring rotation sensor 9, it is checked whether 

L, B^dilnl^ 8 (CglLfcj^iT fixed revolution angle (theta) has been reached. 

5 d i: SrllSi"5o Sf^^lHl^ 0 If fixed revolution angle (theta) is reached, it will 

(cii Ltc h^"r y ~f 7 7 ^it progress to step 77, and it stops, applying 

f&JftSefi 7 iz J: f9 ^pffcT' brakes to vehicles with braking device 7. 

^£7W+T#dki-£ 0 Next, it displays on display 3 at step 78, "Please 

77^/7 8 ^7 >f x 7" \s4 3 put AT shift into parking." 

\ZL \ATi/7 h 3r ;/^{c It is checked whether AT shift is set as parking 

AtiT< fc^V^j £3g^-t~'5o at continuing step 79, if set as parking, it will 

Wt<Xy"y77 9 T?AT 5/7 h progress to step 80 and will display on display 

^>^{Cjg££;ft,TV^5 3, "Please make steering neutrality." 

i*¥ o #*£:$i|&L> ^r^^ Steering angle of steering is detected by 
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fd^^^tLTV^f^-r yf% steering angle sensor 5 at step 81, it is checked 

0 ^-ii^ "f >f * 7* l^>f 3 (d whether steering is in neutral state. 

xTy^^^4 , i:^L"r<fc:^ If steering is in neutral state, it will progress to 

V^j k^iTjk-t&o 1 step 82, and brake by braking device 7 is 

-Cftfeft-fe^if— 5fc± released, and parallel-parking guidance is 

7yy«ft«U * completed. 

^ # * id fctttf * x y 7 
8 2^it^. ftJ»=gS7{d<t3 

[0 04 2] [0042] 

r. OJ: 5 (d, J§Bi3SH§lMfe-t£> Thus, since image of vehicles after the parking 

fk$^^^illdS^I£^S&T^ guidance completion was superimposed in 

i parking schedule position on perimeter 

5 {d Ltc(DX, KOS^SrHllip environmental image, situation of vehicles after 

i" ^mkz^M^(D^^(DWSt^: parking a car, before starting parking guidance 

i^t5dii5t^5 0 £fc, can be checked. 

I£:$:^£&g&IElt , t~ Sfififl Moreover, since positioning-control knob (6) 

3£o£^(6)£riitj\ {uftfllio which alters parking schedule position is 

* ^(6) (d J: 5 Sff^ftl^ provided and image of vehicles after the parking 

^M{dj£CTl£:^1P^T1£<7) guidance completion was moved according to 

^MO®^^^l>j"t~5ct o [dL alteration of parking schedule position with 

tc<DX\ fflWMt£MWi±X+$ZM positioning-control knob (6), parking position 

{iI^tItSdi^t^5± can be altered upwards on perimeter 

(d, ^^^fe&W^Elktn^M environmental screen, and situation of vehicles 

<D$;$L £ fillS i~ 5 d. £ # after parking schedule position alteration can be 

5o £?>fd % Sff^I©^ checked. 

3Lfd£ k&ot\ tUf Furthermore, since pathway to parking 

i^fctL^^^S^^SI&^i" schedule position after alteration was re-set up 

SJ: 5 CLfc©t\ l£jil^£>i£ with alteration of parking schedule position, 

^^^^^{dflilKd^MSr^^ vehicles can be reliably derived to parking 

i~Z>Zk&X% &o schedule position after alteration. 
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Moreover, since image of vehicles after the 
parking guidance completion on perimeter 
environmental image was moved according to 
movement amount of vehicles, before parking 
guidance start, looking at image of vehicles 
after parking superimposed on perimeter 
environmental image, vehicles itself can be 
moved and parking position can be altered. 
Moreover, recalculation of pathway to parking 
schedule position accompanying alteration of 
parking position becomes unnecessary in this 
case. 

Furthermore, since image of vehicles after the 
parking guidance completion which considered 
the amount of opening and closing of door of 
vehicles was displayed, even when parking a 
car at narrow parking space, parking position 
which passenger tends to get on and off can be 
set up. 



[0 0 4 41 

^¥ssr, mwmmi o#&m 

± 8 io i t*£«$t0<i£ 



[0044] 

In composition of the above one Embodiment, 
Side camera 1 comprises photographing 
means, display 3 and graphic controller 4 
comprise display means, calculating unit 10 
comprises parking pathway setting means, 
guidance means, and parking control means, 
right rear wheel rotation sensor 8 and left rear 
wheel rotation sensor 9 comprise movement 
amount detection means, and operation 
switches 6 comprise position alteration means. 



[0 0 4 5] 



[0045] 

- Modification of one Embodiment • 



2/16/2004 



37/60 



(C) DERWENT 



JP11-208420-A THOMSON 

DERWENT 

±y£Ltc~~ MMOj&MX'lti, * In one Embodiment mentioned above, parking 

M AtiBtid-r-f * 7* W i®ig± schedule position projection image 

^ME^^Si^^^fclMS superimposed on display screen at the time of 

&M&\i%^<n^^<Otf&\^ti^ putting a car into a garage considered only 

JftLTV^fc^ofcfl^ KT©M width of actual vehicles. 

M^SIfe©^ B £ £%it Lt\ However, opening and closing of door and ease 

El 2 5 iCTp-f X 5 ^ KT©M of getting on and off are considered, and it may 

Wt$<OTs^— *£%if:LfcI£^ make it, display parking schedule position 

^^{fcii^i^M^^r^^i'S «fc projection image which considered space of the 

5fdLTfc<kv\, amount of opening and closing of door as 

shown in FIG. 25. 



[0 0 46] [0046] 

HI 2 6 \Z.tf1t£ 5 {C* M Moreover, it may make it, superimpose figure 

M&MlEWifrbMttcM&MStli which looked at vehicles from front as shown in 

^1-5«fc5fcL-Ct>«fcV\, 0 2 FIG. 26. 

6 (C^i-J: o teM^jjfeX^SL When car barn is slanting, figure which looked 

a^fcroflN^ckiU ^M£r£4#> at vehicles from before slanting is overwritten 

wifrb&tzM&lM^ ttt^ and displayed as the display method as shown 

-T3 0 in FIG. 26. 

[0 0 4 7] [0047] 

±5£Lfc— W^<OMM^\i> ffl By one Embodiment mentioned above, brakes 

W)^WLte£ *) §ft^(C7V^^r were automatically applied with braking device 

xf7!) y^ftf^tA and example to which passenger carries out 

Ti/7 VWfefefk^&fto&fe steering operation and AT shift operation is 

^Lfc#, *M©SflK«it!*lfe shown. 

(D©J®^^^<TSi!j6^{CfT9 S However, this invention is applicable also to 

fljl^ggic^LTt^^^S: automatic parking apparatus which performs 

Sffi"C#S 0 UUWlioX automatically all of braking and driving of 
U¥k%&<Dtz-#>(DT ? =f- vehicles, and control of steering. 

©r&J^Ji— Wftfri? » ^HUiIt Moreover, no control of actuator for braking and 

MtDtc&O^tyfe&ft^TF&fT driving and steering can be performed, but this 

^^MWW^M^MLXh^^ invention can be applied to passenger also to 

^SrJSffi't" 5-<tj3 s "C#5o parking guidance system which performs 

suitable operator guidance for parking. 
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[ mm ©1K¥fcRH 1 [BRIEF DESCRIPTION OF THE DRAWINGS) 



[HIl] [FIG.1] 

— Iliiis^^li^fllfifcSr^'t'EI It is figure showing composition of one 

X*fo&o Embodiment. 

[0 2] [FIG. 2] 

*flUUxttfc«rRW"*"«BI"e It is figure explaining 

£> 5 o putting-a-car-into-a-garage pathway. 

[HI3] [FIG 3] 

S^PffifiSHl^i^tf*^ 7 It is figure explaining relation between road 

©jSSM^<t©M#£lPJl-f plane-coordinates system and screen 

5 HI "Q h 5 o coordinate system of onboard camera. 



4] 



[FIG 4] 



x-f ^>7 p i/'<®®±{cjo{j' ; 5 It is figure showing positional relationship of 

^MW^Wi^mt^MWM^T vehicles parking guidance start before on 

&©£ffi©(ifiMfl5 : £:^"$"EI"C display screen, and after the parking guidance 

h& 0 completion. 

[0 5] [FIG 5] 

£ffiOjBI9fllftB4feJbl£&pr It is figure showing example of display which 

Wt^^fig^It^lt superimposed parking schedule position 

^^Lfc^^$J£:^-fl2l"t*fc projection image of vehicles on perimeter 

£ 0 environmental image of vehicles. 



-10 6] 



[FIG 6] 



^M^M^W^airhwr\\z.MM Before starting parking guidance, it is figure 

g ft&^tb L"Cft<:&B££I€ showing example of display of parking schedule 

Lfc^^co, MMV>&M : f'J£$L position projection image of vehicles at the time 

fil^iffi4fe0>^Nf i J£:^i~ls9'C of moving vehicles itself and altering parking 

fo& 0 position. 



2/16/2004 



39/60 



(C) DERWENT 



JP11-208420-A 



THOIVISOIM 

, 

DERWENT 



[0 7] [FIG 7] 

K^flSf^W^^'Sii^ffi* Before starting parking guidance, it is figure 

-fefiHSo^^KiJ: <0&M$lW showing example of display of parking schedule 

LtcW>-a<?>. MM<D&M position projection image of vehicles at the time 

^feWM&M&M®L<n : %.7F$\$:^ of altering parking position with parking 

i~0"C*£><5 o positioning-control knob. 



[El 8] [FIG 8] 

g|:#^4fe{c^oti/^l It is figure showing parking pathway when 
-&©fi*ift^Sr*i"S"C*)6o parking frame is slanting. 



[0 9] [FIG 9] 

#4ft0>K<E# : fc*tL"Cfi<$[ It is figure showing example of display in case 

SIBfio^^lcJ: •5Sfc£ z F , J&& of rotating parking schedule position projection 

Wlk!&M&%M%£;& J &X&M& image with parking positioning-control knob to 

tt&KJ^S^^fl^MWS:^ slanting parking frame, and setting up parking 

i~WiX-fo%> 0 position. 



[010] [FIG 10] 

l£*l£imSEo*#tf>— #l£r It is figure showing an example of parking 

Tjk-f^X'fo&o positioning-control knob. 

[011] [FIG. 11] 

ft*tt1MI£o**te.fc »3Sft It is figure showing positional relationship of 

M&W&^Tr&WilstcWiitC)^ vehicles parking guidance start before at the 

£E4Tj$g|iB$&gf t f$i3Mil7&£> time of carrying out parallel displacement of the 

MM<D^LW.Wi^^:^irMXh parking position with parking positioning-control 

5 „ knob, and after the guidance completion. 



[012] [FIG 12] 

f£*^fLHfio£#}Cj; «5S£ It is figure showing positional relationship of 

M&O&Wi&tBifc&'&tclM'a- vehicles parking guidance start before at the 

<7X &MWMffl$uW\bW$M%k~T time of rotating vehicles after parking with 

%(D^M<OWMM%^:^irWiX parking positioning-control knob, and after the 

fo5 0 guidance completion. 
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[013] [FIG. 13] 

—"£W<Dj&M<7)~&&AtiWl{E It is flowchart which shows 

^f7a- ^•■v— hVh&o putting-a-car-into-a-garage action of one 

Embodiment. 

[Hi 4] [FIG 14] 

Hi 3KiBK. —%WfM% It is flowchart following FIG 13 which shows 
co^^Atbifjf^^r^i"^ p— putting-a-car-into-a-garage action of one 

■V— M?fc-5 0 Embodiment. 

[015] [FIG 15] 

Hll — MI&O&M It is flowchart following FIG 14 which shows 

co^l^AixSjf^^^i"^ 13 — ^ putting-a-car-into-a-garage action of one 

\ — I- "C<£><5o Embodiment. 

[Ull 6] [FIG 16] 

ffliW SE^HStl §r/Tt0t*fc It is figure showing parallel-parking pathway. 

5 0 

•[HI 7] [FIG 17] 

^^7/wtelt^F(DlHl^ c 1 3 'i>i: It is figure showing positional relationship of 

^ffi£<7>&ii[il#£^i~0"C£> rotation center at the time of right-and-left full 

5 0 steering, and vehicles. 

[HIS] [FIG 18] 

3^©JSIig3tOTHfe±K:*i35 It is figure showing example of display which 

©IM^J&fitB&l&iliife&fi* superimposed parking schedule position 

^^Lfc^7F0iJ£T7Fi~0T?fc projection image of vehicles on perimeter 

3 o environmental image of vehicles. 

[HI 9] [FIG 19] 

H 1 8 \Z7rrt"$£ffl<D$iM : T'f£ It is figure which looked at parking schedule 

ftLWi&Ml.frb&tcmX'h&o position of vehicles shown in FIG 18 from right 

above. 

[0 2 0] [FIG 20] 
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JK^iJK<l"SItB^^/h^ra8B(8 It is figure showing example which 

h^M^1§W$7 4 l/%:^M<D superimposed the minimum distance between 

MWM&M&lKME&tf Ltcffl vehicles and parking suitableness judgment line 

Sr^"f"l3t?fe5o which can be parked within the line in perimeter 

environmental image of vehicles. 

[02 1] [FIG 21] 

—MM<OMWi<DM^lW^(DWi It is flowchart which shows action of parallel 

f^S:^t7P-f t- h "C h parking of one Embodiment. 

[02 2] [FIG 22] 

i2 1{C^< X — HifeOJ^ffi It is flowchart following FIG 21 which shows 

<DM&\%£^V)W)i / E%:^'t7 p — action of parallel parking of one Embodiment. 

[02 3] [FIG 23] 

0 2 2fcljK<„ — Wfc<DW& It is flowchart following FIG. 22 which shows 

(DW&^\^M<oWl\^^^y v — action of parallel parking of one Embodiment. 

[02 4] [FIG 24] 

02 3 iCj^< , —MMtDJ&W It is flowchart following FIG 23 which shows 

<DW3WcM-<DW\\^ %7f1t 7v— action of parallel parking of one Embodiment. 

[02 5] [FIG 25] 

&\fi<D K7(7)ii^^#lt It is figure showing example which displayed 

tzMM^1£&W&&Mfo&WF parking schedule position projection image 

Lfc$J£7Fi~0~efo5 o which considered the amount of opening and 

closing of door of vehicles. 

[0 2 6] [FIG 26] 

^pf<£> KT©M^^4r#ML It is figure showing example which 

tz1&%&^^1£&W~WfcM&\Z- superimposed line which considered the 

Jlli^^L7t#l£^-f0""e& amount of opening and closing of door of 
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vehicles in parking schedule position projection 
image. 
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3 f-f^/M 
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[DESCRIPTION OF SYMBOLS] 

1 Side camera 

2 Back camera 

3 Display 

4 Graphic controller 

5 Steering angle sensor 

6 Operation switches 

7 Braking device 

8 Right rear ring rotation sensor 

9 Left rear ring rotation sensor 

10 Calculating unit 



[HI] 



[FIG. 1] 




[0 2] [FIG 2] 
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[0 3] [FIG. 3] 



m 3] 




-J8BHM6 
road plane 



[0 6] [FIG. 6] 
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m 6] 




[07] 



[FIGl7] 



[B71 




[04] 



[FIG. 4] 
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[0 4] 




[0 5] [FIG. 5] 

[0 5] 




Projection drawing of position of vehicles after the overwritten guidance completion 
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[0 9] [FIG. 9] 
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[010] [FIG. 10] 
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[FIG 17] 



[mi 8] 



[FI& 18] 
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Position of vehicle after parallel-parking guidance 




[FIG 20] 



Parking suitableness judgment line 



[011] 



[FIG. 11] 
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[FIG 12] 
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S 1 0 
S 1 1 

S1 2 



1Y ' 



* Y 
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Start 

51 Switch ON of putting a car into a garage 

52 Image of side camera is displayed. 

53 Putting-a-car-into-a-garage orbital calculation 

54 Parking schedule position projection image is overwritten and displayed. 

55 There is adjustment knob operation. 

56 Orbit for putting a car into a garage according to the amount of adjustment is calculated. 

57 Start switch ON 
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58 Automatic-braking-system ON 

59 It is displayed that AT shift is put into reverse. 

510 AT shift reverses. 

511 It is displayed that it centers on steering. 

512 Steering angle takes a neutral attitude. 



[02 4] 



[FIG 24] 



[H24] 
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S80 
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S 8 2 



575 Automatiobraking-system releasing 

576 Fixed revolution angle was reached. 

577 Automatiobraking-system ON 

578 It is displayed that AT shift is put into parking. 

579 AT shift is parking. 

580 It is displayed that steering is made neutrality. 

581 Steering angle takes a neutral attitude. 

582 Automatiobraking-system releasing 
Completion 



2/16/2004 



52/60 



(C) DERWENT 



JP11-208420-A "FHOIVISOIM 

if 

DERWENT 



[mi 4] 



[FIG 14] 
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51 3 Automatic-braking-system releasing 

514 Fixed distance was reached. 

51 5 Automatic-braking-system ON 

516 It is displayed that AT shift is put into drive. 

51 7 AT shift drives. 

518 It is displayed that right full steering of the steering is carried out. 

519 Steering angle right-full-steers. 

520 Automatic-braking-system releasing 

521 Fixed revolution angle was reached. 

522 Automatic-braking-system ON 

523 Image of back camera is displayed. 
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[FIG 15] 



524 It is displayed that AT shift is put into reverse. 

525 AT shift reverses. 

526 It is displayed that left full steering of the steering is carried out. 

527 Steering angle left-full-steers. 
S28Automatiobraking-system releasing 

529 Fixed revolution angle was reached. 

530 Automatic-braking-system ON 

531 It is displayed that steering is made neutrality. 

532 Steering angle takes a neutral attitude. 

533 It is displayed that it goes into car bam, correcting steering. 
Completion 



[FIG 16] 
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Stop vehicles 1 and 2 
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[FIG. 25] 



Projection image of vehicles 

Projection image which considered the amount of opening and closing of door 
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Stop vehicles 1 and 2 

Parking suitableness judgment line 
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Start 
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541 Switch ON of parallel parking 

542 Image of side camera is displayed. 

543 Parallel-parking starting calculation 

544 Parking schedule position projection image is overwritten and displayed. 

545 Operation existence of adjustment knob 

546 Starting for parallel parking according to the amount of adjustment is calculated. 

547 Start switch ON 

548 It displays "Please move forward slowly." 

549 Image of side camera is displayed. 

550 Parking suitableness judgment line is displayed. 

551 There is switch operation. 

552 It displays "Please stop." 
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553 Vehicles stop. 

554 Automatic-braking-system ON 

555 It is displayed that steering is made neutrality. 

556 Steering angle takes a neutral attitude. 

557 Automatic-braking-system releasing 

558 Fixed distance was reached. 

559 Automatic-braking-system ON 

560 It is displayed that AT shift is put into reverse. 

561 AT shift reverses. 

562 It is displayed that left full steering of the steering is carried out. 

563 Steering angle left-full-steers. 



Line which considered the amount of opening and closing of door 
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564 Image of back camera is displayed. 

565 Automatic-braking-system releasing 

566 Fixed revolution angle was reached. 

567 Automatic-braking-system ON 

568 It is displayed that it centers on steering. 

569 Steering angle takes a neutral attitude. 

570 Automatic-braking-system releasing 

571 Fixed distance was reached. 

572 Automatic-braking-system ON 

573 It is displayed that right full steering of the steering is carried out. 

574 Steering angle right-full-steers. 
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